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It is well-known that acetylated monoglycerides from the molten state by ordinary coolino to about ™ m 

ZZEEL fV? waxy> rather *" 9reasy - forms S ™™ S 3 

stretchabilrty and which further exhibit reduced permeability to water vaoour ^wrJT 7 . 
American Oil Chemists Society, t9S2, 29, n-u) W * { euge ef a/ " ,/0</n,a/ 

acids "h™ "JIT 9 prop8r *"' *" ne ' aCety,ated monoglycerides. especially those of saturated fatty 
acids, have been used or suggested for use as protective coatings for food products. 

fnrmfnf ^ ° Ct0ber 21 ' 1952) descri °«s *• translucent alpha- and sub-aloha 

forms of unsymmetncal triglycerides in which one of the acid residues are radicals of fatty acS . h»b» Y? 
22 carbon atoms and the two adjacent acid residues are radicals of fatty addthalo 2-J 

sTcTaVclZLr aCid «° r butyriC acW - Further - *• solid ^itCr^^t: 

« M m,nam,y C ° mPnSin9 1 -P almi, V- 2 ^cetin or t-stearyl-^racetin. a^uggesS 

diarS.^L 2 -! 15 ' 1 ^- (iSSU9d ° Ct0ber 21> 1952) disc,oses mixtures of symmetrical and unsymmetrical 

^ZSSTS " 8 "To , fr r' UCent ^ ° f 9reat ^ in which *• non-acety. 

° fatty acds having 12-22 carbon atoms. The mixtures are substantially free from mon- 

nT^f - d ' 9,yC8ndeS - Wacetin. and triglycerides containing no aSrl groups A 

p ocess for prepanng the diacetyl triglycerides is also described, e.g. exemplified by thTtwd™^ 

^l 9YCer ? e l 6riVed fr0m raPeSeed ° iL 7,16 wax * fo rm. melnngTom 3* C to 4T w2 
^oI h S *? me ' ted material - With0ut disc,osin 9 «* specific teachings US 2.615, 60 sugars 
that those d,acety. tnglycerides with melting points above room temperature, but below M?Z£S! 

UsTaZTZS ? ,W L P V? U< * SUCh " frUte ' Cheese ' P^-es and frcinmSs. ^ ' 
m Jf. Pat ® nt 2 : 745,749 (,SSued Ma * 15 ' 1956 > co^erns acylated monoglycerides, eg acetylated 
monoglycendes obtained by acetylation of mixtures essentially consisting of glycerol monosteite ^cS 

IZSSL^ ThiS referenCe 3,80 513168 •* ^ aceS ZSy^def S 

many p«M M I appl,ca«ons such as coatings for meat products, candies, ice cream b*s aZ chise 

E - Zablk ^ L E. Dawson, Food Technology, 1963. /7 87-91 describe th* rftart «f ^ItZl^ 
monoglyceride coatings on cooked poultry during frel and frozen aLge 

G F Luce. Food Technology, 1967. 2f, 48-54. reviews various methods for the application of 

m r£ yCerideS " 008609 ^ pr0duCtS - such 38 meat «»** sat.sSes sea'ooo? s^2 
fruits, and nuts. The coating of cheese is not mentioned. 

However, despite these early disclosures and proposals, acetoglycerides per se have failed to become 
of any practical importance as a coating material for cheese DeCOme 

anentiTT^L*'"? * d „ Ue l° ^ ** ° n ' y commercially available acetoglycerides have attracted 

SomLnl Ti yCe " de f d6nVed fr ° m SatUr3ted> P3rtly 5ato « Bd or ""saturated triglycerides containing 
predommantty C,s-C 18 or lower fatty acids and melting at temperatures of up to about 45'C. Such 
acetoglycendes take too long to solidify and are rather soft and greasy, properties that mate mem 
unsuitable as coating materials for cheese and other food products, especially as abating tob Tpeeled off 
by the consumer before consumption of the food product. 

1KO U e !> Pr ! 0r I 3rt h3 f s^V**** wa VS to overcome these deficiences. All suggestions so far relate to the 
sy^thStymers COnJUnCti0n 0tner materials such as waxes, mineral paraffins and/or 

Thus US Patent 3,000.748 (issued September 19. 1961) describes a coating composition for foodstuffs 
comprising a mixture of an acetoglyceride in which one of the acid residues is a radical of a long-chain 
^n 3 ! , ^ 3Cid 01 * om 10 to 30 caibon atoms and 3 cellulose ester derivative, and US Patent 
W88085 Ossued June 11. 1968) describes a coating composition consisting of ethylene-vinylacetate 
copolymer dissolved in a liquid fully acetylated monoglyceride. 

Several patents disclose similar compositions for coating food products in particular meat products 
These include FR-A-1 .453,977. DE-A-2,030.429 (published December 30, 1971). DE-A-2.222.280 (published 
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November 15, 1973), OE-A-2.324,936 (published December 5, 1974), DE-A-2,41 1.058 (published September 
11 19751 and EP-A-037,086 (published October 7, 1981). - 

E pSl41 299 published May 15. 1985) discloses a process for the coating of feese wher^rr the 
cheese to be coated in a first step is covered with a layer of an acetic acd ester of monoglycendes of 
s hy^enated faCacids whereupon the so coated piece of cheese in a second step 

of •« consistina of a mixture of low-melting microcrystalline waxes and plastic paraffines Preferred 
LtodyceS^^^^ a degree of acetylation in the range of 0.5 to 0.7 and wh,ch contain 

Tatty acids.* particular stearic and palmfcc acids. Su* product - ~oal.y 
available and are characterised by having melting points (dropp.ng points) ,n the range ^of 35 i tt 40 C. A 
,o *awback of this method is the tendency of the first applied and low-melting acetoglycer.de layer o melt o« 
duTnotoe ^second coating step, resulting in an uneven coating having "icicles- and adnmxture of paraffins 
23T£^^35l t£ method impractical to apply from a technical point of view. Furthermore 
dal halted definite^ probable toxicKy of mineral hydrocarbons. Thus there seems te £ , . h£h 
risk by using mineral hydrocarbons in cheese coating compos.t.ons either by intake through direct 
c nsump ion or resulting from eating cheese into which these miner* ^"^^^ ^ js 
EP-A-403.030 (published December 19. 1990) relates to a method for coatmg cheese ^e^n ttier * 
used a coating composition comprising a mixture of a triglyceride wherem one or ^o of U ac.d residues 
are radicals of aliphatic carboxylic acids having 1 to 6 carbon atoms and the o her ac.d res dues ^ are 
H>!.; n7<Jnra Ld fattv acids having 14 to 22 carbon atoms, and a wax or wax-like component which is 
£?n2£3E 2 ha^a 3 melting point (dropping point) higher than that of the 
range of 60 to 110'C. Coating preparations containing acetylated mono/diglycendes wrth a degree of 
aZlaL of 0.5 to 0.7 and melting points (dropping point) from 35 to 40'C are specrficaHyJ.sck^d^ 

However due to partial miscibility and/or polymorphic behaviour of the components . 
m JrTonen have complicated meHing and solidification characteristics resuming in 
25 wSh tekes place over a broad temperature range. This means that the coating needs along Wne tooool to 
ottSn sufficienTLngth. Dropping points do not disclose such behaviour. By^means o <^ 
calorimetry (DSC) it is possible to elucidate melting/solidification of such mixtures. For exampte. rt appears 
that a liquid mixture comprising 70% of acetylated monog.ycerides wj a degree of 
30% stearic acid on solidifying exhibits two distinct crystallization (exothermic) peaks at 43 C and 33 c. a 
30 ^X^^Jl^o, Peaks at 55-C and 32-C. is ^^To^T^^ 

comprising 60% of acetylated monoglycendes with a degree of acetylation of 0.6 ^ JJJfJJ 
monostear'ate. and a mixture comprising 55% acetylated monoglyceride wtth a ^^cetytetion of 0.6 
40% hardened vegetable fat and 5% carnauba wax resulting in three crystallization Peaks * 60 C 36 C 
and 30-C. Thus, the disclosed coating compositions in the above mentioned European Patent Appl.cat.on 

are not all suitable as cheese coatings. mnards 
In summary, it can be stated that the solutions presented in the prior art discussed above as regards 
the efforts of obtaining a coating composition for cheese are not effective. ^ ^^ nn 

tnvL ofle above-mentioned state of the art it would be most desirable to prcv.de ac^ 
composition being relatively high-melting and having transitory and distinct sol.dif.cat.on and wh.ch .s not 
based on the presence of mineral paraffins, waxes, or synthetic polymers. • 

^n object of the present invention is to provide such a coating composite wh.ch ter*er has such 
mecLuV^dperties that the coating composition when applied to the cheese g.ves effective protect™ 
iTe^ loss o? moisture and physical damage and which is easy to remove by the 

"rther object of the present invention is to provide a method of producing 00 
cheese using the coating composition of the present invention and cheese coated wrth the composrtion. 

SUMMARY OF THE INVENTION 

In one aspect, the present invention provides a coating composition suitable as protec ^e coatipg for 
cheese combing acetTc acid esters of a monoglyceride of mixed, substenha ly fuHy 
fattyacids having a chain length in excess of 10 carbon atoms of wh.ch stearic ac.d £ 
combination confute more than 80% by weight of said long-chain fatty rteMM" JNI «J 
proportion of acetic acid esters within the composition is at least 90% preferably *J^ 5 ^ b ^** 
L composition, wherein 40-57% by weight of the total composit.cn .s d.acet.c ac.d est ««^^°* * 
weight o? the tote, composition is monoacetic acid esters, and the average number 
long-chain fatty acid moieties present in the composition is .n the range of 19.2 - 21.5. sari composrtion 
having a melting point of at least 48; C determined by differential scanning calonmetry. 
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' Si^" 9 ,!" T 10 "5!* "* c °* , ° al ,oom ""H"*™ w st lower temperatures. 

which steps comprise the use of the coating composition as defined herein 
» "re X'JSSK cS^"**" — — P«««*° 

ADVANTAGES OF THE INVENTION 
■5 OoJJc^ST" 10 ^ inV6nti0n ^ 3 nUmb8r ° f * 9 " ffiCart 0V6r Pn '° r 

m^TlS*** ^ ° f sup P |ementar y substances, the coating composition has an adequately high 
melting po.nt. ensunng a very short solidification time, without having to expose the cheese to be coLd to 
excessive temperatures. Furthermore, the coating composition according to the in^S in *e^S^ 

2?o3£* H V ° Urab |f 3 ^ ^ fr0m 3 few de ^ the Sng ^t^Se 

composrtion and upwards, making it possible to apply an effective coating to the cheese 

peeing ££25££*°" aCCOrdi " 9 *° '"^ ^ 3 ^ t0U9h ^ ^-to- 

DETAILED DESCRIPTION OF THE INVENTION 

As mentioned above, the present invention relates in one aspect to a solid coatino comoosition 
compns.ng mono- and diacetylated monoglycerides based on monoSycerides of n*S^S£tS 
Mrogenated (r.e substantially fully saturated) long-ohain fatty acids comprising mJto^Z 
ac.d constituting at least 80% by weight of the total fatty acid content 

aOtoSZHl .llf ab ° ve ^ n «l« oned ^ or ** ^ids. the total fatty acid content may include minor fatty 
^ h acid mynstic ac.d, palmitic acid, arachidic acid and lignoceric acid of which palmitic 

acid arach,d,c acid and lignoceric acid constitute at the most 18% of the total fatty acids. FurlhelTe 
negligible amounts of long-chain fatty acids having an uneven number of carbon aton^may oe p"esen7 
th« h^" ^' 9 ^ Unt L°' unsaturated may be present. The Iodine Value is a measure of 

Z Se llT^T V? 7" COatin9 C ° mP0Si,i0n acCOrdi "9 to the inve "*>" Preferably has 
an iodine Value of at the most 2. more preferably at the most 1. 

moilL^lTt 06 *! inWnti0n - * 6 3Vera9e " Umber 0f cartJOn *° ms in * e tong^hain fatty acid 
moieties present in the coating composition is in the range of 19.2 - 21 5 

moii««- e c P T« nt H COnt !^ the aVerage number of carbon i" long-chain fatty acid 

chl ,!L 1 f * e aVefage r8SU,tin9 fr0m dividi "9 me totel o» carbon atoms in the long- 

cha.n fatty acid mo.et.es present as esterified and free moieties with the total number of these moieties 

th.,r.5 h '°" 9 ^ dS " iS underst00d fetty acids, unsaturated fatty acids or mixtures 

thereof, having more than 10 caibon atoms. 

^J* Pr ^ i0US ' y . m8nti0ned ' P r °P° rtion <* «»tic acid esters, present as diacetic and monoacetic acid 
esters, ir. the coating composition according to the invention is at least 90%. preferably at least 95% bv 
weight of the composition. . ' 

, , S "! h ~"! P f s * ons are obtaina We cy using acetoglycerides which have been acetylated to a degree of 
at least 0.7 (70 A). A degree of acetylation of at least 0.7 ensures that the content of non-acetylated 
monoglycende in the coating composition is very low. preferably below 5% by weight of the composition 
and the content of acetic acid esters of monoglycende at the same time is at least 90% by weight of the 
composition. In the coating composition according to the invention, the content of unwanted but unavoidable 
components such as glycerol, free fatty acids and diglycerides is very low. Thus, the total amount of 
glycerol, free fatty acids, monoglycerides and diglycerides is at the most 10%, preferably at the most 5% 
by weight of the coating composition. 

According to the invention. 40-57% by weight of the coating composition is diacetic acid esters and 40- 
50 /o by weight of the coating composition is monoacetic acid esters. 

The acetoglyceride compositions which are suitable as coating material according to the invention can 
be prepared by conventional methods well-known in the art Advantageously ttiey can be produced by 
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reacting distilled monoglycerides of fatty acids, having a content of monoester abova 90%, with acetic 
anhydride at a temperature in the range of 100*C to 150 # C, simultaneously removing the acetic acid 
formed. In practice, there will be substantial agreement between the average number of carbon atoms, as 
defined above, in the long-chain fatty acid moieties present in the monoglyceride and the average number 
5 of carbon atoms in the long-chain fatty acid moieties in the coating composition according to the invention. 
The melting point is an important property for a cheese coating composition which is applied to cheese 
as a liquid layer or film and solidified by cooling. The term "melting point" is used in the present context as 
that peak temperature at which melting is observed during a heating run in a differential scanning 
calorimetry experiment. 

70 In accordance with the above definition the coating composition of the present invention has a melting 
point of at least 48 • C. 

Applicants have found that a melting point of at least 48 ' C is essential to achieve short solidification 
times even when cooling takes place at room temperature and at the same time to provide a coating on 
cheese which make it possible for the consumer to handle the coated cheese and to remove the coating 
75 without the coating layer softening and becoming greasy. 

On the other hand, coating compositions having too high melting points are not suitable, as such 
compositions, when applied to the cheese, expose the cheese to temperatures which may cause damage to 
the cheese. 

Surprisingly it has been found that the compositions according to the invention are highly suitable for 
20 coating on cheese, especially small and medium-sized cheeses of solid to semi-solid consistency. The 
coating compositions of the present invention provide protective coatings which, at room temperature as 
well as in the cold, are flexible and tough without being brittle and which may easily be removed from the 
cheese without adhering to the cheese. 

Tensile tests or pull tests of the compositions according to the invention carried out by means of an 
25 automated materials testing machine (Model 4301 ; Instron Corporation, USA), which provide information on 
the strength and ductility of the materials, showed that the coating compositions according to the present 
invention have mechanical properties which are comparable with those of conventional cheese waxes. 

Thus; it was found that the coating compositions according to the invention exhibit the following 
mechanical characteristics: 
30 Strain at peak, %: 9 - 22 

Young's modulus, mPa: 13.1 - 44.1, and 

Stress at peak (tensile strength), mPa: 0.17 - 1.02 

For purposes of comparison Table 1 shows the mechanical properties of a conventional cheese wax 
(WITCO) comprising mineral paraffins, and commercial acetoglycerides (CETODAN) made from fully 

35 hydrogenated edible lard or tallow having degrees of acetylation in the range of 0.5-0.7 and melting points 
from about 30 *C to about 45 *C. Table 1 further shows the mechanical properties of two acetoglyceride 
compositions with the chemical analysis shown in Table 2. These compositions are not intended to be 
covered by the present invention. 

When evaluating the suitability of the coating compositions according to the invention as coating 

40 materials, especially as regards the peeling properties of the coating material, it was found that the 
elasticity, expressed by Young's modulus, was more conclusive than the plasticity, expressed by "% Strain 
at peak" and "Stress at peak". Thus, it was found that by increasing values of Young's modulus the 
compositions became more brittle. 

Coating compositions having a Young's modulus of about 50 mPa or more were generally too brittle 

45 and when applied to cheese it was not possible to peel off the coating of such compositions as an unbroken 
piece. Compositions having small values of Young's modulus were found to be too soft and stretchable on 
peeling cheese coated with these compositions. 

TABLE 1 

50 





Strain at peak % 


Young's modulus mPa_ 


Stress at peak m Pa 


COMP. A 


17.5 


55.1 


1.11 


COMP. B 


17.2 


51.6 


0.79 


CHEESE WAX 


20.6 


38.0 


1.14 


CETODAN 


12.4-23.4 


3.9-6.6 


0.07-0.16 
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Compositions A and B were too brittle as indicated in Table 1. Furthermore, rt was observed that cracks 
developed in the coating when handling cheese coated with these compositions. * 

TABLE 2 





COMP. A 


COMP. B 


Melting point, * C 


59.3 


58.7 


Monoacetylated, % 


47.9 


41.3 


Diacetylated, % 


49.8 


56.4 


Cis fatty acid, % 


1.3 


1.3 


C22 fatty acid, % 


95.1 


95.2 


Average carbon number 


21.8 


21.8 



When examining the coating compositions according to the invention by differential scanning calorime- 
try (DSC) the compositions showed the same general behaviour. When heating the coating compositions 
according to the invention a single sharp endothermic peak representing the melting process, correspond- 
ing to about 100 J/g, was observed at a temperature above 48 # C. Furthermore, one, sometimes two, 
endothermic peaks representing solid-solid transitions, corresponding to 2-19 J/g, located at 10-28 # C were 
observed. By cooling from the melted state similar, but now exothermic, peaks were observed. 

Without being bound by theory we assume, by analogy with prior art acetoglycerides. that the peak in 
the temperature range of 10-28*C represents the reversible transition between alpha and sub-alpha forms 
of the acetoglycerides constituting the coating composition of the present invention. 

Applicants have seen some correlation between the temperature at which this reversible transition takes 
place and Young's modulus. Typically, the lower the transition temperature the smaller Young's modulus 
and the better the compositions of the present invention perform as coating compositions by being less 
brittle and more peelable. 

A sensory analysis panel of four persons evaluated coatings of compositions having a transition 
temperature below 22 *C to perform better than those compositions having a transition temperature above 
22-C. 

Thus, preferred coating compositions according to the invention are compositions having a single 
endothermic DSC peak above 22 *C and in which stearic acid makes up 24-53% by weight and behenic 
acid makes up 38-67% by weight of the total long-chain fatty acids present in the composition. 

The monoglycerides to be used in the above-mentioned acetylation process are obtainable by a wide 
variety of methods also well-known in the art, such as esterification or transesterification of glycerol with 
mixed fatty acids or fatty acid lower alkyl esters using basic or acidic esterification catalysts, or glycerolysis 
of completely hydrogenated naturally occurring triglycerides (fats and oils). In practice, the average number 
of carbon atoms in the long-chain fatty acid moieties will substantially remain unchanged during these 
reaction. 

Mixed fatty acids per se or completely hydrogenated triglycerides, having a fatty acids content and an 
average number of carbon atoms in the long-chain fatty acid moieties as defined according to the present 
invention can serve as sources of the fatty acids moieties present in the coating composition according to 
the invention. 

Thus, in a preferred embodiment of this invention the acetoglycerides constituting the coating composi- 
tion according to the invention are derived from monoglycerides made from essentially fully hydrogenated 
naturally high erucic oils originating from species and curtivars of the genus Brassica, e.g. B. campestris or 
B. napus, having the following principal fatty acid composition by weight% of the total fatty acids: 

(a) at most 8% of palmitic acid, 

(b) at least 30% of stearic acid, 

(c) at most 10% of arachidic acid, 

(d) at least 40% of behenic acid, and 

(e) at most 4% of lignoceric acid. 

Among the vegetable oils high erucic oil (rapeseed oil) is characterized in that the oil contains a 
substantial concentration of erucic acid together with eicosenoic acid and unsaturated and saturated Ci 8 
fatty acids. High erucic acid rapeseed oil and fully hydrogenated high erucic acid rapeseed oil are 
commercially available triglycerides. Thus, the principal fatty acids in fully hydrogenated high erucic oil are 
stearic acid, arachidic acid, and behenic acid. The fatty acid composition, however, varies considerably 
depending on the origin of the high erucic oil, e.g. species, variety, location. The ranges of fatty acid 
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distribution in normally available hardened (i.e., hydrogenated) high erucic oil are: 0.5-8°/% palmitic acid, 30- 

70% stearic acid, 1-15% arachidic acid, and 30-60% behenic acid. 

To enhance the appearance of the coated cheese colouring additives, such as at least one dye and/or 

pigment, can be added to the coating composition according to the invention. 
5 In a second aspect, the present invention relates to a method of producing protective coatings on 

cheese using the coating composition according to the invention. 

The coating composition according to the invention can be applied to the cheese by immersing the 

cheese into a bath of the liquid coating composition at a temperature in the range of 55-1 00 - C, preferably 

in the range of 60-80 # C, for a sufficient length of time to provide a complete covering of the cheese to be 
w coated. 

The liquid layer is permitted to solidify and harden by cooling it at room temperature or at lower 
temperatures to provide a solid, continuous layer around the cheese. 

By the method according to the invention the thickness of the coating can be varied widely. 

The thickness of the coating layer is chiefly controlled by the viscosity of the liquid coating composition. 
75 Like most other liquids, the viscosity of the liquid coating composition according to the invention will 
decrease with increasing temperatures. Thus, when immersing the cheese at a low temperature the coating 
becomes thicker than when immersing it at a higher temperature. 

Also the immersion time and the temperature of the cheese to be coated have some influence on the 
thickness of the coating. Preferably, the immersion time is from about 2 to about 3 seconds. It is also 
20 preferred that the temperature of the cheese is from about 5 • C to about 10 • C. 

Highly satisfactory results are obtained when one or more further layers of the composition according to 
the invention are placed upon the first coating. 

This can be accomplished by repeated immersion of the same piece of cheese in the bath of the liquid 
coating composition, each time followed by cooling and hardening of the applied layer. In that way it is 
25 possible to obtain coatings of any thickness. 

To reduce the melt-off of a previously applied layer of the coating composition according to the 
invention, it is advantageous that a subsequent immersion is carried out in a bath of the liquid coating 
composition that is provided at a temperature which is lower than the temperature of any preceding bath. 

The practice of the method by using the coating composition according to the invention, on small to 
30 medium-sized cheeses of solid to semi-solid consistency, provides continuous coatings free of "pinholes" 
and "icicles" and which are easily removed from the cheeses in an unbroken piece without adhering to the 
cheeses. 

Alternatively, the coating composition according to the invention may be applied by spraying or 
brushing the liquid composition onto the cheese to be coated. 
35 The invention is further illustrated in the following examples. 

EXAMPLES 

Examples 1-14 

40 

Examples/compositions 1-14 represent embodiments of the invention. Each of the compositions was 
prepared in known ways by acetylation of distilled monoglycerides of fully hydrogenated long-chain fatty 
acids, predominantly comprising stearic acid and behenic acid. The distilled monoglycerides were of high 
purity, typically more than 95% by weight. 
45 Example 13 represents a coating composition derived from a distilled monoglyceride prepared by 
glycerolysis of a fully hydrogenated high erucic rapeseed oil having the following fatty acid composition in 
percent by weight of the total amount of fatty acids: Ct2:0.2, Cu:0.2, Ci 6 :8.0, Ci 7 :0.1, Ci 8 :39.7, C 18:1 :0.5, 
0,8^:0.1, C2o:8.7, C2i:0.1, C22:41.3, Cz 3:0.1, and C24:1.0. Average number of carbon atoms ("average 
carbon number"): 19.7. 

so Examples 1-14 were analysed by standard methods known in the art. The results are shown in Tables 3 
and 4. 

- - The melting points were determined by means of differential scanning calorimetry (DSC) as described 
below. 

The fatty acid composition of examples 1-14 was measured by gas chromatography of the fatty acid 
55 methyl esters prepared by any standard method, e.g., by trans-esterrfication using sodium methoxide. The 
fatty acid composition in Tables 3 and 4 indicates per cent fatty acid by weight of the total amount of fatty 
acids. The average carbon number is calculated on the basis of the fatty acid composition in Tables 3 and 
4. 
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The acetylated monoglycerides were measured by gas chromatography of their TMS derivatives. 

TABLE 3 



5 



10 



15 



20 



25 





EXAMPLES 




1 


2 


3 


4 


5 


6 


7 


Melting point 


•57 0 


S4 7 


51.9 


48.3 


57.1 


54.5 


51 .7 


Monoacetylated monoglycerides 


47.4 


47.0 


48.2 


49.2 


46.6 


46.5 


45.7 


Diacetylated monoglycerides 


SO 1 

w. 1 


48.5 


47.5 


45.9 


49.4 


49.5 


AO 0 


Fatty acid distribution' 
















C12 




0.1 


0.1 


0.2 


0.1 


0.1 


0.1 




0.1 


0.1 


0.1 


0.2 


0.1 


0.1 


0.1 


c, s 


1.5 


2.3 


3.1 


3.9 


12 


2.1 


29 


C,7 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


C,8 


13.8 


26.0 


38.2 


50.5 


12.9 


24.9 


37.5 


Cl9 
















C20 


3.7 


3.4 


3.1 


2.8 


0.8 


1.0 


1.1 


C21 
















C22 


78.1 


65.0 


52.8 


40.5 


82.5 


69.9 


56.7 


C22:u* 


1.0 


0.9 


0.7 


0.5 


0.6 


0.6 


0.4 


C23 
















02A 


2.6 


22 


1.8 


1.5 


1.6 


1.4 


1.2 


Average carbon number 


21 .3 


20.6 


20.1 


19.6 


21.3 


20.8 


20.2 



*C22:u = Unsaturated C22 fatty acids 



TABLE 4 



40 



45 



50 





EXAMPLES 




8 


9 


10 


11 


12 


13 


14 


Melting point 


48.6 


56.9 


53.8 


50.0 


48.5 


48.5 


48.1 


Monoacetylated monoglycerides 


46.3 


40.0 


40.0 


41.2 


48.3 


49.3 


49.7 


Diacetylated monoglycerides 


50.1 


54.9 


56.5 


56.1 


42.9 


43.3 


41.5 


Fatty acid distribution: 
















C12 


0.1 


0.1 


0.1 


0.1 




0.1 


0.1 


Cl4 


0.1 


0.1 


0.1 


0.1 


0.1 


0.2 


0.2 


Cie 


3.8 


1.3 


2.0 


3.0 


3.9 


7.2 


5.7 




0.1 




0.1 


0.1 




0.1 


0.1 


C18 


50.5 


13.1 


24.5 


37.9 


51.0 


40.2 


49.6 


C19 
















C20 


1.3 


0.8 


1.0 


1.1 


1.3 


8.9 


1.2 


C21 












0.1 


0.1 


C22 


42.9 


82.5 


70.4 


56.1 


42.6 


41.7 


42.0 




0.3 




0.6 


0.4 


0.8 






C23 












0.1 




C2* 


1.0 




1.4 


1.2 


0.9 


0.9 


1.0 


Average carbon number 


19.7 


20.9 


20.8 


20.2 


19.7 


19.7 


19.4 



*C22: U = Unsaturated C22 fatty acids 
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75 



Tensile testing 

Differential scanning calorimetry 

was studied by means of a Perk.n-Elmer DSC-4 d ™^^ n " were heated t0 80-C at a rate of 

reversible alpha - sub alpha transition are shown in Table 5. 

TABLE 5 



25 



30 



35 



Composition 
example 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 



Temperatures (*C) of 



Melting 



57.0 

54.7 

51.9 

48.3 

57.1 

54.5 

51.7 

48.6 

56.9 

53.8 

50.0 

48.5 

48.5 

48.1 



• sub 



23.6 

21.7 

18.9 

15.0 

28.9 

28.1 

19.4 

15.7 

29.1 

27.8 

18.8 

15.5 

16.2 

15.0 



a transition 



23.9 
21.9 



24.1 
21.9 



Young's Modulus (mPa) 



19.6 

23.8 

20.5 

22.0 

35.9 

44.1 

21.1 

13.1 

37.9 

34.2 

25.0 

13.8 

23.2 

18.0 



40 Viscosity 

" The viscose of the coating com^of e^es ^^^^Ti^SS 
Rheometer VOR in the temperature range of 60' C to 100 C. The viscosities a 
are shown in Table 6. 
45 TABLE 6 



50 



Coating composition of example 


. Viscosity (mPas) at 


60'C 


80*C 


100-C 


1,2.5,6,9 

3,4,7,8,10,11.12,13,14 


18.0-18.9 
16.7-17.7 


13.4-13.7 
9.5-10.1 


6.9-7.0 
6.5-6.8 



55 
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20 



Example 15: 

*A1£Z££Z&;Z~ °< — - ~ one V- hmes 

2.^^XI^SS S 9M °* 22 9 and a . rf ace area o, about 46 
and were dipped inTa baft d 'ifSS a paper ribbon round the piece of cheese 

surface for a TnoZ J^z ^^^^^TZ^" *» *— un *» ^ 

cheese was removed from the STand' c^otedT^ ? * 3 temperature <* *> 75'C. The 

soHdmad in about 3 second, o^^ZZTe 7° * ^ ^ «*» 

TABLE 7 



Trial 


CHEESE 


WEIGHT (g) OF CHEESE + COATING 


COATING 


1 
2 
3 
4 


22.91 
21.44 
22.96 
22.17 


24.45 
22.93 
24.52 
23.68 


1.54 
1.49 
1.56 
1.51 


Mean 


22.37 


23.90 

— I 


1.53 



TABLE 8 



30 



35 



Trial 


CHEESE 


WEIGHT (g) OF CHEESE + COATING 


COATING 


1 
2 
3 
4 


22.63 
21.47 
22.08 
23.34 


24.96 
23.70 
24.32 
25.67 


2.33 
2.23 
2.24 
2.33 


Mean 


22.38 


24.66 


2.28 



40 



45 



The thickness of the coating layer was found to be about 0.52 mm. 
Example 16 

TABLE 9 



50 



55 



Coating composition of 
example 


Weight (g) of coating 


Dipping 


at63-C 


Dipping at 92 • C 


1X 


2X 


1X 


2X 


5 
6 
7 
8 


2.16 
2.04 
2.00 
1.78 


3.80 
3.52 
3.30 
2.95 


1.38 
1.19 
1.05 
0.99 


1.81 
1.71 
1.35 

1.04 | 
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By calculation is found that the thickness of the applied coatings is: * 
0.4 - 0.5 mm by dipping once at 63 • C 
0.7 - 0.9 mm by dipping twice at 63 • C 
0.2 - 0.3 mm by dipping once at 92 • C 
0.2 - 0.4 mm by dipping twice at 92 # C 

Claims 

1. A coating composition suitable as protective coating for cheese comprising acetic acid esters of a 
monoglyceride of mixed, substantially fully saturated long-chain fatty acids having a chain length in 
excess of 10 carbon atoms of which stearic acid and behenic acid in combination constitute more than 
80% by weight of said long-chain fatty acids, characterized in that the proportion of acetic acid esters 
within the composition is at least 90%, preferably at least 95%, by weight of the composition, wherein 
40-57% by weight of the total composition is diacetic acid esters and 40-50% by weight of the total 
composition is monoacetic acid esters, and the average number of carbon atoms in the long-chain fatty 
acid moieties present in the composition is in the range of 19.2 - 21.5, said composition having a 
melting point of at least 48 • C determined by differential scanning calorimetry. 

2. A coating composition according to claim 1, characterized by a single endothermic DSC-peak above 
22 *C and further characterized in that stearic acid makes up 24-53% by weight and behenic acid 
makes up 38-67% by weight of the total long-chain fatty acids present in the composition. 

3. A coating composition according to claim 1 or 2, characterized by comprising acetic acid esters of a 
monoglyceride derived from monoglycerides made from substantially fully saturated high erucic 
rapeseed oils. 

4. A coating composition according to any of claims 1 - 3, characterized by comprising acetic acid esters 
of a monoglycerides derived from monoglycerides made from sustantially fully saturated high erucic 
rapeseed oils having the following principal fatty acid composition by weight% of the total fatty acids: 

(a) at most 8% of palmitic acid, 

(b) at least 30% of stearic acid, 

(c) at most 10% of arachidic acid, 

(d) at least 40% of behenic acid, and 

(e) at most 4% of lignoceric acid. 

5. A coating composition according to any of claims 1-4, characterized in that the composition contains at 
least one dye and/or pigment. 

6. A method for imparting protective coatings on cheese comprising the steps of: 

(i) applying to the cheese at a temperature in the range of 55-100 *C a coating composition in 
melted condition to provide a layer on the cheese, 

(ii) allowing the layer to solidify by cooling at room temperature or at lower temperatures, 

(iii) optionally applying to the so coated cheese a further layer of the coating composition by 
repeating the above step (i) and step (ii), 

which steps comprise the use of the coating composition with the composition according to claims 1-5. 

7. Coated cheese obtainable by the method of claim 6. 

8. Cheese coated with a protective layer comprising the coating composition with the composition 
according to claims 1-5. 
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